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Abstract
Background: Despite increased interest in workplace mental health interventions, the evidence for beneficial
effects is mixed. Furthermore, many existing studies lack methodological rigor. We report results from a group
randomized control trial to test the efficacy of a vastly popular intervention in Canada, the Road to Mental
Readiness (R2MR) program, which has been widely disseminated in military, first responder, and civilian settings.
Methods: The trial took place among Canadian Armed Forces military recruits completing their basic military
qualification (BMQ) training, and randomized 65 platoons (N = 2831) into either (a) an Intervention (R2MR at week 2
of BMQ), or (b) a delayed Intervention Control (R2MR at week 9 of BMQ) condition. The principal investigator,
participants, and data collection staff were blinded to platoon condition. Individual-level psychological functioning,
resilience, mental health service use attitudes, intentions, and behaviours, and additional covariates were assessed
with questionnaires around week 2 (a day or two before Intervention platoons received R2MR), at week 5, and at
week 9 (a day or two before the Control platoons received R2MR). Military performance outcomes were obtained
from administrative databases.
Results: The full trial results were mixed; for some outcomes (psychological functioning, resilience, and military
performance), we saw no evidence of beneficial effects; where we did see benefits (mental health service use
attitudes, intentions, behaviours), the effects were very small, or disappeared over time. Analyses among two
subsamples (Group 1: Intervention platoons with a Fidelity Check and their Controls, and Group 2: Intervention
platoons without Fidelity Check and their Controls) indicated that for some outcomes (attitudes and help-seeking),
under high fidelity conditions, the beneficial effects of R2MR were increased and better sustained; Conversely,
under poor fidelity conditions, decreased beneficial effects or even iatrogenic effects were observed. Analyses
across three training divisions indicated the larger organizational climate further influences efficacy.
Conclusions: Our findings paint a very complex picture in which it is made evident that sensible, evidence-
informed workplace mental health interventions such as R2MR may work under high fidelity conditions, but may
yield no discernable benefit or even inadvertent iatrogenic effects if implemented poorly or without sufficient
consideration to the larger organizational context.
Trial registration: ISRCTN 52557050 Registered 13 October 2016.
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Background
Mental health problems constitute a global public
health problem [1, 2] with significant economic costs
[3]. The economic burden associated with mental
health problems is driven in large part by costs
associated with decreased productivity due to pres-
enteeism and absenteeism. Over the past decade,
there has been increasing interest in developing and
implementing workplace mental health interventions
to minimize these costs [4]. Nowhere have the inter-
est and enthusiasm been greater than in military and
public safety organizations where individuals are at
an increased risk for developing mental health prob-
lems [5, 6] due to the stressful and oftentimes trau-
matogenic nature of their occupations.
Nevertheless, across civilian and non-civilian settings,
the evidence for beneficial effects has been frustratingly
mixed [4], with many studies failing to find consistent
or sizeable beneficial effects; further, many existing
studies in military settings suffer from significant meth-
odological limitations [7], leading some to call into
question the overall usefulness of such programs. The
need for methodologically rigorous empirical tests of
large workplace mental health interventions, especially
in large military organizations that have been early and
enthusiastic adopters of such programs, has never been
greater.
Here we report findings from a group randomized
control trial (GRCT) of a large workplace mental
health intervention, the Road to Mental Readiness
(R2MR) program, among military personnel in
Canada. Developed by the Canadian Armed Forces
(CAF) in 2007 [8], R2MR has since then been
implemented across the deployment cycle and during
career progression and has been delivered to a large
number of military personnel. A 2015 report [9]
estimated over 10,000 participants taking some
version of R2MR annually in the CAF; those numbers
are likely to be higher today. Furthermore, R2MR has
been adapted by the Mental Health Commission of
Canada (MHCC) for non-military, civilian and first
responder work settings and has been delivered to an
additional 100,000 participants and counting [10].
Surprisingly to date, there have been few empirical
tests of the vastly popular R2MR program, which now
has more than 30 distinct courses delivered during
basic training and leadership courses, pre- and post-
deployment training, occupation-specific training for
certain occupations that may be at unique risk, per-
formance coaching for instructors and supervisors, as
well as training modules for military families. These
courses have considerable overlap in content and de-
livery method but vary from 3 h to 5 days in duration,
depending on the target audience. In CAF, data
collected as part of routine program evaluation, im-
mediately before and immediately after exposure to
R2MR, seem to indicate increase in mental health lit-
eracy and decrease in stigma, as measured by items
from the R2MR Program Evaluation Form (e.g., “If I
have a mental health problem, there are things I can
do to get better”, “I would be seen as weak if I
sought help”), with effect sizes as high as 1.0 and .6,
respectively [9], at least for the Basic Military Qualifi-
cation (BMQ)/Basic Military Officer Qualification
(BMOQ) versions of R2MR. However, whether such
immediate improvements are sustained over time and
whether they would be corroborated in methodologic-
ally rigorous, controlled studies is unknown. The
MHCC reports beneficial effects for R2MR in de-
creasing stigma, and increasing self-reported resili-
ence, both in first responder and civilian workplace
settings, with effect sizes ranging from .12 to .65 [10];
unfortunately, these are once again based solely on
data from routine program evaluation efforts and/or
observational studies with pre-post designs, without
comparison or control groups, or randomization.
Interestingly, a recent observational study of R2MR
among municipal police [11] found small (d = .29)
beneficial effects in decreasing stigma at immediate
post-training but these became non-significant at both
6- and 12-month follow-ups; further, there were no
significant changes in mental health symptoms, resili-
ence, or work engagement. Given its large-scale dis-
semination, and the well-known methodological
limitations of the observational designs used in the
few existing studies to test it, a more methodologic-
ally rigorous study of R2MR is overdue.
Method
Setting, participants, and sample size
This trial took place January 2017–May 2018 at the
Canadian Forces Recruit and Leadership School
(CFLRS), among Anglophone Non-Commissioned
Member (NCM) recruits undergoing their 13-week
BMQ training. R2MR at BMQ represents military
personnel’s first exposure to the program. Recruits
complete BMQ training within platoons of about 40–
60 individuals; further, R2MR is delivered at the pla-
toon level (i.e., there is a pre-existing grouping and
clustering of intervention targets). Thus a group, ra-
ther than an individual randomized control trial was
designed. A power analysis [12] estimated that 50–60
platoons were required to obtain sufficient statistical
power for the full trial1.
Trial design
The trial design was a GRCT in which platoons were ran-
domly assigned to either an Intervention (R2MR at week 2
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of BMQ) condition or a Delayed Intervention Control
(R2MR at week 9 of BMQ) condition. At the time the trial
was designed, all recruit platoons were receiving R2MR at
week 2. Because R2MR had already become part of stand-
ard BMQ training, it was not possible to have a traditional,
“pure”, control group that received no R2MR. Instead, a
“Delayed Intervention” group that received R2MR close to
the end of the BMQ, at week 9, served as the Control
group.
The blocked randomization and allocation scheme was
created by the civilian contractor/study biostatistician
(A.L.) using Random Allocation Software - version 1.0
[15], with block sizes varying between 2 to 6. Compared
to simple randomization, which does not guarantee equal
numbers between study arms, blocked randomization has
the advantage of ensuring that the number of platoons in
intervention and control conditions are balanced at any
stage of the trial [16, 17]. The randomization scheme2 was
provided to the Scheduling Division of CFLRS so that the
R2MR session, and the information and assessment ses-
sions could be scheduled according to study design and
the randomization scheme. The randomization scheme
was also provided to the trial coordinator (K.B.) who
checked and ensured on a weekly basis that the scheduled
R2MR session and assessment sessions respected the
study design and randomization scheme. The trial coord-
inator liaised between the biostatistician and the CFLRS
scheduling division when there was a scheduling conflict,
a missed session, or need to reschedule.
The trial was triple-blinded: The principal investigator
(PI; D.F.), the participants, and the civilian contractors in
charge of data collection did not have access to the
randomization scheme and were blinded to platoon
condition.
Intervention details3
R2MR at BMQ has three objectives: 1) to increase men-
tal health literacy, 2) to teach stress management skills,
and 3) to change attitudes and intentions towards men-
tal health service use (MHSU). R2MR uses a color-
coded (green, yellow, orange, red) figure, the Mental
Health Continuum Model (MHCM), to increase mental
health literacy; a bidirectional arrow in the MHCM cap-
tures movement along the continuum, indicating that
there is always the possibility for a return to full health
and functioning; behavioral indicators under each color
category in the MHCM familiarize recruits with basic
mental health and mental illness concepts. To teach
stress management skills, R2MR introduces four skills
(i.e., the Big 4) to participants: tactical (diaphragmatic)
breathing, goal-setting, visualization, and self-talk. Self-
talk includes both positive mantras (repeating positive
thoughts such as “I can do this”) and cognitive restruc-
turing. After each skill is defined, the relevance of the
Big 4 skills to successful military performance is ad-
dressed and recruits are given military-specific exercises
to help practice the skills. Following the Big 4 skills, re-
cruits learn how to recognize need for treatment using
the MHCM; they are given information about what hap-
pens in treatment, and are provided with a list of re-
sources available to individuals who might fall under
each of the color categories in the MHCM. They are also
presented with common attitudinal barriers to seeking
treatment and provided with ways to overcome these
barriers. After these didactic modules, recruits are
broken into smaller groups, and are given hypothetical
vignettes to help further reinforce mental health literacy
and stress management skills. At BMQ, R2MR in its en-
tirety is delivered to one platoon at a time, using stan-
dardized Powerpoint presentation slides, during a 160-
min classroom session, by peer educators (typically
former military members). All R2MR sessions in this
GRCT were delivered by a single R2MR instructor. The
R2MR sessions for the Intervention and the Control
conditions used the same slides; the main difference was
a slight adjustment in the speaker notes. The speaker
notes for the Intervention condition which received
R2MR at the beginning of the BMQ encouraged the use
of the skills over the course of the BMQ, whereas the
speaker notes for the Control condition which received
R2MR towards the end of the BMQ emphasized the use
of the skills over the course of one’s military career.
Intervention Fidelity
Intervention fidelity can be quite complex [19], relat-
ing to not just well-adhered-to and competent
1Power and sample size calculations were conducted with the Optimal
Design Plus Empirical Evidence version 3.0 software [13] which is
designed specifically for conducting power and sample size analyses in
GRCTs. Required parameters including ICCs and average platoon
(cluster) size were drawn initially from research leading up to the
GRCT in our target population and updated [14] using data from the
pilot phase of the GRCT. ICCs in the pilot GRCT ranged from 0 to
0.038. Average platoon size was estimated to be 28 taking into
consideration a conservative participation rate of 50%. We assumed
equal cluster size and 0 proportion of variance explained by group
level covariates; Based on the existing literature, effect size was
conservatively set at 0.2. The trial ended when estimated sample size
was obtained. Further, this trial endpoint coincided with a significant
change to BMQ training, a shortening of 2 weeks, which, had the trial
continued to collect data, would have required a change in the third
assessment point.
2The randomization scheme took into consideration the fact that
recruit platoons arrive at CFLRS in a staggered fashion over the course
of the training year. For the 2016–17 and 2017–18 training years, the
biostatistician was provided the training calendar several months ahead
of time to generate the randomization scheme.
3Intervention details have been taken from a previous publication on
the R2MR program [18].
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delivery of the program by intervention staff, but
also the program’s receipt (the extent to which key
intervention concepts and skills are understood) and
enactment (the extent to which key concepts and
skills are used) by the target audience; further, even
before a trial begins, fidelity with respect to study
design and training of study staff must be carefully
considered [20].
With respect to study design, a key concern was to
prevent contamination between the Intervention and
Control platoons. In discussions with CFLRS, we
established that interaction between platoons during
BMQ training is minimal. We also asked the recruit
school to limit knowledge of the study and its design
to a handful of staff in charge of scheduling to
minimize the risk of unblinding and contamination.
To ensure consistent dosing across all Intervention
platoons, we used a standardized intervention man-
ual developed by R2MR program staff, comprised of
a set of Powerpoint slides, including suggested
speaker points, with bolded points considered to be
critical.
The trial instructor was selected by R2MR program
administrators. The research team asked for an in-
structor with good overall instructional skills (e.g., es-
tablishing rapport) and open to additional training
prior to the start of the trial. The instructor com-
pleted both standard training with R2MR program
staff, plus additional training provided by the PI. The
additional training of approximately 20 h spanned 4
months prior to the pilot phase of the trial and in-
volved the PI i) observing several 160-min teaching
sessions, ii) taking notes to help improve both adher-
ence and competence, iii) completing a Fidelity
Checklist, developed in prior research [21], and iv)
meeting with the instructor immediately after the ses-
sion to go over the notes taken on the manual as well
as the completed Fidelity Checklist.
An independent observer (another peer educator/
former military member) who would observe a small
portion (approximately a fifth) of the trial’s intervention
sessions was also selected by R2MR administrators and
trained over several sessions by the PI to complete the
Fidelity Checklist.
Interim (mid-trial) analyses [22] showed results were
in the hypothesized direction only for the platoons that
had received a Fidelity Check, and that for some out-
comes the efficacy may have decreased over time, raising
the possibility that i) when there was no observer in the
room conducting a Fidelity Check, adherence and/or
competence may have suffered, and that ii) the Fidelity
Checklists as completed by the independent observer
were not capturing increasing deviations by the in-
structor over time. These concerns were confirmed after
the PI observed two Control platoon sessions-several de-
viations from standard speaker notes were noted, includ-
ing omissions and insertion of new, contradictory
material; the instructor was immediately retrained to
standard. The PI also trained a new observer (A.N.) with
a stronger background in R2MR concepts and skills (i.e.,
Ph.D. in Neuroscience) to complete the Fidelity Check-
lists for the remainder of the trial; as well, a decision was
made to observe and complete Fidelity Checklists for all
remaining Intervention platoons in the trial.
Procedures4
Written Informed Consent was sought at an information
session around week 2 of the BMQ, immediately
followed by a baseline assessment (T1; for the Interven-
tion platoons, a day or two before exposure to R2MR).
During the information session, potential participants
were told that all recruits would receive R2MR during
the BMQ and that the study for which their consent was
sought would examine the efficacy of R2MR by examin-
ing psychological health, resilience, attitudes, and per-
formance at three points during the BMQ; there was no
reference to the different (Intervention and Control)
conditions in the trial. Follow-up assessments were con-
ducted at approximately week 5 (T2) and week 9 (T3;
For the Control platoons, a day or two before they re-
ceived R2MR), of the BMQ respectively. Data were col-
lected by civilian contractors, with Master’s or Ph.D.s in
psychology or related fields, using standard scripts pro-
vided by the PI.
Measures5
Key study outcomes, intermediate learning outcomes,
and covariates were collected at the individual level.
Primary study outcomes
The main study outcomes were psychological function-
ing, resilience, and mental health service use (MHSU) at-
titudes, intentions, and behaviours. These were assessed
at all three time-points (T1-T3) by the following tools:
4The trial procedures were piloted for feasibility with 10 platoons in
late 2016, with close attention paid to randomization, scheduling,
blinding, data collection (e.g., participation and retention rates), and
data quality (e.g., missing data rates and patterns). Overall, the
procedures were successfully implemented [23] minor modifications
were made to data collection scripts to maximize participation and
retention and to minimize missing data.
5For measures with limited psychometric work or mixed results for
construct/factorial validity (the CAF Mental Health Service Use
Questionnaire (CAF-MHSUQ), the R2MR Program Evaluation Form
for Mental Health Literacy (MHL), the Test of Performance Strategies
(TOPS), and the Marlowe-Crown Social Desirability Scale (MC-SD)),
we performed exploratory and confirmatory factor analyses with the
pilot and the full trial data. Due to space limitations, these are
captured in a separate report [24]. Scoring on these measures was
based on the results from our psychometric analyses.
Fikretoglu et al. BMC Psychiatry          (2019) 19:326 Page 4 of 14
the Kessler Psychological Distress Scale (K-10) [25], the
Subjective Units of Distress Scale (SUDS) [26], the Pa-
tient Health Questionnaire (PHQ) [27], Generalized
Anxiety Disorder Scale (GAD-7) [28], the abbreviated
Connor-Davidson Resilience Scale [29], and the CAF
Mental Health Service Use Questionnaire (CAF-
MHSUQ) [30]. The K-10 is a 10-item questionnaire
assessing distress (nervousness, agitation, fatigue, and
negative affect). Good internal consistency (α = .89 to
.92) and construct validity have been established in the
civilian and military samples [25, 31, 32]. The Subjective
Units of Discomfort Scale (SUDS) [26] is a one-item
self-report measure that assesses current subjective dis-
tress, anxiety, fear or discomfort on a scale from 0 to
100. Previous studies have shown preliminary evidence
of satisfactory concurrent validity [26, 33]. The PHQ-9 is
a brief, single factor, 9-item self-report questionnaire
with well-established reliability, validity, and sensitivity
[34–36]. The GAD-7 is a 1-factor, 7-item, self-report ques-
tionnaire with good internal consistency (α = .89) and valid-
ity in both the general population and primary care
samples [28, 37, 38]. The CD-RISC has been widely used in
community, clinical, and military samples to assess resili-
ence and has demonstrated good internal consistency and
construct validity for the original version [39], as well as the
10-item abbreviated version [29] we used. The Canadian
Armed Forces Mental Health Service Use Questionnaire
(CAF-MHSUQ) [30] is a 90-item self-report measure based
on the Theory of Planned Behaviour [40] developed specif-
ically to assess MHSU attitudes/ intentions among CAF re-
cruits. Actual MHSU/help-seeking behaviours were
assessed with an item asking whether the respondent had
“seen or talked to i) friends, ii) family, iii) chaplain, iv) men-
tal health nurse, v) social worker, vi) base surgeon, or vii)
other person about problems with emotions, or mental
health” during the BMQ and another item asking whether
this was for the purposes of voluntary release.
The internal consistency reliability coefficients
(Cronbach’s alpha) for the K-10, PHQ-9, GAD-7, and
the CD-RISC were 0.89, 0.83, 0.87, and 0.85, respect-
ively for T1, 0.92, 0.85, 0.89, and 0.91, respectively for
T2, and 0.94, 0.89, 0.92, and 0.93, respectively for T3;
for the CAF-MHSUQ Overall score and subscores of
Instrumental Attitude, Affective Attitude, Subjective
Norms, Perceived Self-Efficacy, Perceived Control, and
Intentions, they were 0.89, 0.81, 0.90, 0.85, 0.78, and
0.90 respectively for T1, 0.91, 0.83, 0.92, 0.86, 0.79,
and 0.91 respectively for T2, and 0.94, 0.87, 0.94, 0.88,
0.84, and 0.94, respectively for T3.
Secondary study outcomes
Secondary study outcomes were various indices of mili-
tary performance. We used Graduation status as our pri-
mary military performance outcome. Information on
Voluntary Release (VR) and intermediate military per-
formance measures (e.g., results of the Fitness for Oper-
ational Requirements of CAF Employment (i.e., FORCE)
test at week 1 and 8, the First Aid test, the Weapons
Shooting test (out of a possible 25 points maximum,
with minimum 15 point required for passing), were also
obtained from a CFLRS administrative database after
participants completed T3 assessments.
Intermediate R2MR learning outcomes
Intermediate R2MR learning outcomes of greater mental
health literacy (MHL) and greater use of stress manage-
ment skills are hypothesized to drive the presumed
beneficial effects of R2MR. These were measured at T3
only. We measured MHL with items from the R2MR
Program Evaluation Form [9], developed by the R2MR
stakeholders to assess two aspects of mental health liter-
acy, knowledge of basic mental health concepts and con-
fidence in using available resources to help self and
others when mental health issues do arise. We used the
Test of Performance Strategies (TOPS) [41] to measure
the frequency with which various stress managements
skills taught in R2MR were used. The Cronbach’s alpha
for the MHL and the TOPS subscores of Positive/Nega-
tive Thinking, Imagery, Goal setting, and Relaxation
were 0.83, 0.77, 0.84, 0.87, and 0.85 respectively.
Additional variables
Covariates
The following covariates were included only at Baseline/
T1: A Sociodemographic Questionnaire developed spe-
cifically for this study to assess age, gender, ethnicity,
education, and self-reported physical and mental health,
the Shipley-2 [42] to assess cognitive aptitude, and the
33-item Marlowe-Crowne Social Desirability Scale (MC-
SDS) [43] to assess socially desirable responding. The
Cronbach’s alpha for the MC-SD at T1 was 0.64.
Cross-over
Similar to prior GRCTs on resilience training in military
recruits [44], we used a single-item at T3 to ask partici-
pants the degree to which they talked with recruits in
other platoons about R2MR. Responses were coded on a
4-point scale (1 = not at all to 5 = a great extent).
Fidelity checklist
Fidelity was measured using a checklist, developed in the
context of a 4-year program of research on R2MR at
BMQ [21], and assessing adherence to key intervention
components, minor/major omissions, insertion of new/
contradictory material, and time spent on the session.
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Hypotheses
Based on the existing literature [44–51] and previous re-
search on R2MR among recruits [21, 52–59] (Fikretoglu,
D., et al: Mental health education learning outcomes among
Canadian Armed Forces recruits: examining the effects of
intelligence, instructor type, and instruction type. Unpub-
lished), we hypothesized that R2MR would have a beneficial
effect on individual-level i) psychological functioning, ii) re-
silience, iii) MHSU attitudes, intentions, and behaviours,
and iv) military performance. We further hypothesized that
these beneficial effects would be driven by improvements in
the intermediate learning outcomes of increased MHL and
increased use of stress management skills. Based on prior
research [4, 44, 45], we expected effect sizes in the very
small-to-medium range, diminishing over time, from soon
after post-intervention (T2) to short-term follow-up (T3).
Statistical analyses
Some recruits pause their BMQ training due to not meeting
fitness requirements, getting injured, or falling sick. Once
ready to resume their training, these recruits may then be
moved into a new platoon that is different than the platoon
that they started their BMQ training in (i.e., they get
“recoursed”). This poses obvious problems for GRCTs as
recoursed recruits may move from Intervention to Control
group (and vice versa). For this reason, we decided to re-
move recoursed recruits from the efficacy analyses, although
we collected data from them. Additionally, a small number
of platoons (approximately 10) start their BMQ training late
in the calendar year and pause their training for 4 weeks
during the Christmas Break to go home; they resume their
BMQ training in early January. For some of these platoons,
the break occurs between our trial’s T1 and T2 data collec-
tion sessions, for others, the break occurs between T2 and
T3 sessions. Because we suspected that the efficacy of
R2MR may be influenced by the larger context, we wanted
to exclude these platoons from the efficacy analyses. How-
ever, we did this in a way that maximized sample size in
each analysis (i.e., drop a platoon from the analysis if the
outcome in question was assessed after Christmas Break;
keep the platoon’s data for outcomes collected before the
Christmas Break). In analyses on performance outcomes
which were obtained from a CFLRS administrative database
after all three self-report assessments were complete, pla-
toons whose T3 data collection was conducted after the
Christmas Break were dropped from analyses.
Data collected in this GRCT are clustered by platoon.
We therefore used mixed linear models (assuming ran-
dom intercepts and slopes to account for platoon-level
variation) for continuous outcomes and generalized lin-
ear mixed models for binary outcomes to determine
whether R2MR has beneficial effects on psychological
health, resilience, MHSU attitudes/ intentions/behaviours,
and military performance. The following individual-level
variables were adjusted for in the models: baseline out-
come, age, gender, ethnicity, education, self-reported
physical health status, self-reported mental health status,
K-10 score, SUDS score, GAD-7 score, PHQ-9 score, CD-
RISC resilience score, the Shipley score, and the MC-SD
social desirability score. The group/platoon-level variables
of recourse rate, mean Shipley score, and mean MC-SD
score were also adjusted for. All mixed linear models used
inverse-probability-of-attrition-weighting to account for
potential bias due to differential attrition.
We first ran the main efficacy analyses including all
participants/platoons. Given the interim results [22], we
then created two groups within the sample. Those Inter-
vention platoons that had undergone an Intervention Fi-
delity Check by an independent observer and their
control platoons from the same randomization block
constituted Group 1 (With Fidelity Check). Group 2
(Without Fidelity Check), was comprised of the
remaining Intervention platoons that had not undergone
an Intervention Fidelity check and their Control pla-
toons from the same randomization block. Importantly,
given that the randomization and allocation were done
by blocks, each of the two groups could be treated as an
independent - albeit underpowered - GRCT. We re-
assessed efficacy across the two groups using mixed lin-
ear models for continuous outcomes and generalized lin-
ear mixed models for binary outcomes.
Additional analyses looking at the effects of training
division, as well as sensitivity analyses looking at whether
including the recoursed recruits and the Christmas pla-
toons would change the essence of the results were also
conducted. Missingness rates were generally below 10%;
participants with missing data were removed from
analyses.
Results
Figure 1 captures the participant flow. Initially 67 pla-
toons were included in the randomization scheme, of
these one was cancelled and another did not show up
for their T1 session. This left 65 platoons, with 33 ran-
domized to the Intervention and 32 randomized to the
Control condition. Two platoons that had their T2 and
T3 data collection after Christmas Break were removed
from all efficacy analyses. Eight platoons that had their
T3 data collection after Christmas Break were removed
from T3 efficacy analyses. One additional Control pla-
toon was also removed from T3 efficacy analyses be-
cause its T3 data collection was mistakenly conducted
after (not before) receiving R2MR. Thus, there were 65
platoons with a total of 2831 participants at Baseline/T1,
63 platoons with a total of 2202 participants at T2, and
53 platoons with a total of 1648 participants at T3 for
self-report outcomes. For military performance out-
comes obtained through linkage to an administrative
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Fig. 1 Participant and platoon flow through randomization to study condition and follow- up surveys, as well as final sample for analysis
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database, 63 platoons with a total of 2322 participants
provided data. Of the 33 Intervention platoons, 16 had
undergone a Fidelity Check (8 by the first and another 8
by the second trained observer). Together with their 16
control platoons from the same randomization block,
these platoons constituted Group 1 (With Fidelity
Check). Group 2 (Without Fidelity Check), was com-
prised of the remaining 17 Intervention platoons and
their 14 Control platoons.
Descriptive statistics
Baseline participant characteristics are reported in
Table 1. Overall, participants in both conditions re-
ported mild-to-moderate distress, mild anxiety and de-
pression, and moderate levels of resilience. They also
reported slightly favorable attitudes and intentions to-
wards MHSU. Intraclass correlation coefficients (ICCs),
reported in Supplemental Table S5, were all very small
(< 0.05), indicating little clustering.
Lost to follow-up
A total of 2831 recruits consented to participate in the
study and completed T1 data collection. Of those, 2276
completed T2 (80.40%) and 1963 completed T3 data collec-
tion (69.34%). Two attrition rates were calculated (T1-T2,
and T1-T3). The overall attrition rate for T1–T2 was
19.60% and the overall attrition rate for T1–T3 was 30.66%.
Cross-over
There was little communication about R2MR across pla-
toons. Three quarters (75.73%) of the Control recruits re-
ported “not at all” or “very little” communication, 20.49%
reported discussing R2MR with other platoons “somewhat”,
and very few (3.78%) reported discussing it “to a great ex-
tent”. The percentages for the Intervention recruits were
similar (64.26, 26.64, and 9.10% for “not at all” or “very lit-
tle”, “somewhat”, and “to a great extent”, respectively).
Main efficacy analyses
At T2 (Table 2), there were no statistically significant
differences between the Intervention and the Control
groups on any of the psychological functioning or resili-
ence scales. There were two trends for beneficial effects
for MHSU Affective Attitudes and Self-Efficacy (d = 0.07
and 0.09, respectively). At T3 (Table 3), there were no
statistically significant differences on any of the psycho-
logical functioning or resilience scales; the direction of
the estimates was contrary to the hypothesized beneficial
effects. There were no statistically significant differences
on MHSU variables; in fact, most estimates were close
to zero. There was a statistically significant beneficial ef-
fect for increased help-seeking from family and a trend
for beneficial effects for increased help-seeking from
chaplain/nurse/social worker/base surgeon. At T3, we
also observed two trends for beneficial effects for inter-
mediate learning outcomes of increased MHL and in-
creased use of one stress management skill - relaxation
(d = 0.06, and d = 0.10, respectively).
At T3 there were no statistically significant differences
on the continuous military performance outcomes of
Force Test score, First Aid Test score, and Weapons test
score or the binary outcomes of BMQ graduation and VR.
Neither including the Christmas platoons nor includ-
ing recoursed recruits in the analytic sample changed
the essence of the main efficacy results (results available
upon request from the first author).
The effects of fidelity
These results, based on analyses which retained the ef-
fects of the original blocked randomization, are reported
in Supplemental Tables S1-S2. For Group 1, for psycho-
logical functioning and resilience outcomes at T2, al-
though non-significant, the findings were consistently in
the direction of beneficial effects. In contrast, for Group
2, R2MR consistently showed negative effects contrary
to hypothesized beneficial effects: Compared to the Con-
trol platoons, the Intervention platoons had higher psy-
chological distress and lower resilience, although the
results were not significant. At T3, there were few not-
able differences between Groups 1 and 2.
For Group 1, for MHSU outcomes at T2, although
non-significant, all of the estimates were in the direction
of beneficial effects for R2MR, with two (i.e., for Self-
Efficacy, and Overall) reaching significance and one (for
Affective Attitudes) showing a trend. In contrast, for
Group 2, all but one estimate (for Instrumental Atti-
tudes) were in the negative direction (i.e., the Interven-
tion platoons reported more negative attitudes and
intentions than the Control platoons) or near/at zero
(i.e., no difference between Intervention and Control
platoons). The differences between Groups 1 and 2 were
even more striking at T3, with all MHSU estimates in
the beneficial direction for Group 1 and almost all esti-
mates in the negative direction for Group 2. Further we
observed two statistically significant beneficial effects for
Group 1 and in contrast, one statistically significant
negative effect for Group 2. At T3, there were statisti-
cally significant beneficial effects for increased help-
seeking from family and friends for Group 1; in contrast,
these beneficial effects were absent for Group 2. The
only exception to this pattern, for chaplain/nurse/social
worker/base surgeon was most likely driven by ex-
tremely small sample sizes (24 for Group 1 and 20 for
Group 2). For Group 1, almost all mental health literacy
and stress management skills outcomes were in the dir-
ection of beneficial effects for R2MR at T3, with one
outcome (MHL) reaching significance. For Group 2, al-
though some estimates were in the direction of
Fikretoglu et al. BMC Psychiatry          (2019) 19:326 Page 8 of 14
beneficial effects, others (including one for MHL) were
close to zero, indicating an absence of beneficial effects.
For continuous BMQ military performance outcomes,
there were no beneficial effects observed for either Group
1 or Group 2; Group 1 had one estimate and Group 2 had
two estimates contrary to the hypothesized beneficial dir-
ection. For the binary outcomes of VR and BMQ gradu-
ation, for Group 1, the Odds Ratios (ORs) were around
1.00 indicating an absence of beneficial (or negative,
harmful) effects. In contrast, for Group 2, the OR was .49
for BMQ graduation and statistically significant, indicating
a negative, harmful effect (i.e., reduced likelihood of
graduating from BMQ). For VR, the OR was close to 2.00
and trending toward significance, indicating increased
likelihood of voluntarily releasing for the Intervention ver-
sus the Control group – again a negative, harmful effect
for R2MR under conditions of no Fidelity Check.
The effects of training division
Recruit platoons complete their BMQ in three training di-
visions within CFLRS. We wanted to examine in an ex-
ploratory fashion whether R2MR efficacy differed across






Male 1246, 86.53% 1154, 84.48%
Female 194, 13.47% 212, 15.52%
Age (mean, SD) 23.47, 5.51 23.38, 5.13
Completed education (n,%)
Less than high school diploma or its equivalent 60, 4.16% 50, 3.67%
High school diploma or a high school equivalency certificate 833, 57.77% 755, 55.39%
Trade Certificate or Diploma 178, 12.34% 182, 13.35%
College, CEGEP, or other non-university certificate or diploma (other than trades certificate or
diplomas)
254, 17.61% 260, 19.08%
University certificate or diploma below the bachelor’s level 21, 1.46% 18, 1.32%
Bachelor’s degree and University certificate or diploma above the bachelor’s level 96, 6.66% 98, 7.19%
Ethnicity (n,%)
White 1200, 82.64% 1141, 82.74%
Other 252, 17.36% 238, 17.26%
Self-reported general physical health (n,%)
Excellent 108, 7.49% 82, 6.02%
Very Good 423, 29.33% 382, 28.05%
Good 682, 47.30% 627, 46.04%
Fair 192, 13.31% 241, 17.69%
Poor 37, 2.57% 30, 2.20%
Self-reported general mental health (n,%)
Excellent 230, 15.98% 178, 13.08%
Very Good 571, 39.68% 542, 39.82%
Good 484, 33.63% 483, 35.49%
Fair 129, 8.96% 136, 9.99%
Poor 25, 1.74% 22, 1.62%
Shipley score (mean, SD) 16.22, 4.61 16.08, 4.90
Social desirability score (mean, SD) 0.62, 0.21 0.61, 0.22
K-10 total score (mean, SD) 19.97, 7.07 20.41, 7.25
SUDS score (mean, SD) 43.02, 24.49 45.32, 24.53
GAD total score (mean, SD) 8.00, 5.34 8.43, 5.46
PHQ-9 total score (mean, SD) 6.55, 5.11 7.02, 5.18
Resilience (CD-RISC) total score (mean, SD) 28.91, 5.41 28.65, 5.33
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different training divisions. These results are reported in
Supplemental online Tables S3-S4. For MHSU attitudes,
we observed estimates almost entirely in the hypothesized
direction and at times reaching statistical significance in
Division 1, and results partly or mostly contrary to hy-
pothesized direction, and at times reaching statistical sig-
nificance, in Divisions 2 and 3. For actual help-seeking
behaviours, the pattern was different, with only Division 3
reporting statistically significant beneficial effects in the
hypothesized direction. Sensitivity analyses, with samples
limited to only Intervention platoons with Fidelity Check
did not change the essence of the results.
Discussion
We took a very popular workplace mental health interven-
tion program and tested its efficacy. Overall, the full trial re-
sults were mixed; for some outcomes (psychological
functioning, resilience, and military performance), we saw
no evidence of beneficial effects; where we did see beneficial
effects, the effects were very small and some (for MHSU
variables) disappeared over time. This is consistent with
prior research in both civilian and military settings [4, 7].
For psychological functioning, resilience, and military
performance, there were no statistically significant bene-
ficial effects, even under higher fidelity conditions. Be-
yond the obvious deleterious effects of poor fidelity on
efficacy, we speculate the absence of beneficial effects for
these outcomes may be partly explained by issues
around receipt and enactment of key R2MR concepts
and skills. Our prior research with military recruits
found limited uptake of the Big 4 stress management
skills, even under optimal fidelity conditions when the
content was delivered by mental health professionals
who developed R2MR [53]. In support of this, the
current trial showed no statistically significant differ-
ences between the Intervention and the Control condi-
tions in the use of the Big 4 skills at T3, with one
exception for relaxation. The limited receipt and enact-
ment findings are not surprising - basic military training
environment is both physically and psychologically
stressful and can undermine the learning and application
of new skills; further, in the BMQ setting, R2MR is de-
livered in a single session. Distributed (multiple) sessions
over time [44] and additional coaching of R2MR con-
cepts and skills may yield better learning outcomes.
Our work extends the existing literature by showing that
for some outcomes (MHSU attitudes and help-seeking),
under high fidelity conditions, the efficacy of programs like
R2MR may be increased - this is encouraging as it suggests
these programs may yield beneficial effects for such out-
comes when implemented with fidelity; conversely, however,
our findings show that for some outcomes (MHSU atti-
tudes, help-seeking, and military performance), under poor
fidelity conditions, there may be decreased beneficial or even
iatrogenic effects. Altogether, both high fidelity and low fi-
delity findings underscore the importance of adequately re-
sourcing workplace mental health programs to carefully
select, train, and continuously monitor program staff.
Table 2 Assessing R2MR efficacy at the 1st follow up
Outcomes Difference between the intervention and control group
Estimatesa Cohen’s d p-value
Psychological functioning
K-10 total score −0.01 – 0.98
SUDS score 0.31 – 0.78
GAD total score −0.10 – 0.66
PHQ-9 total score − 0.03 – 0.89
Resilience (CD-RISC) total score −0.14 – 0.54
Attitude (MHSU)
Instrumental attitude 0.09 – 0.12
Affective attitude 0.10 0.07 0.08
Intention −0.01 – 0.82
Self-efficacy 0.10 0.09 0.07
Control 0.04 – 0.54
Subjective norms 0.01 – 0.79
Overall 0.06 – 0.16
aR2MR efficacy was assessed by the difference in the least squares means between the intervention and control group. The least squares means were calculated
with the adjustment for baseline outcome, age, gender, ethnicity, education, self-reported physical health status, self-reported mental health status, K-10 score,
SUDS score, GAD score, PhQ-9 score, resilience score, Shipley score, and social desirability score, platoon level mean Shipley score, platoon level mean social
desirability score, and recourse rate. In addition, the calculation used inverse-probability-of-attrition-weights to account for the potential bias due to
differential attrition
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Table 3 Assessing R2MR efficacy at the 2nd follow up
Outcomes Difference between the intervention and control group
Estimates Cohen’s d p-value
Continuous outcomesa
Psychological functioning
K-10 total score 0.28 – 0.55
SUDS score 1.05 – 0.54
GAD total score 0.07 – 0.82
PHQ-9 total score 0.08 – 0.79
Resilience (CD-RISC) total score −0.31 – 0.41
Attitude (MHSU)
Instrumental attitude 0.06 – 0.37
Affective attitude 0.10 – 0.13
Intention −0.08 – 0.26
Self-efficacy 0.09 – 0.18
Control 0.03 – 0.65
Subjective norms 0.05 – 0.42
Overall 0.04 – 0.46
Mental Health Literacy 0.06 0.09 0.07
TOPS
Positive/negative thinking 0.03 – 0.56
Imagery 0.06 – 0.32
Goal setting 0.00 – 1.00
Relaxation 0.10 0.10 0.06
Military Performance
Force test score at week 8 0.24 – 0.32
First aid test score −0.01 – 0.98
Weapon test score −0.50 – 0.19
Binary outcomesb
BMQ graduationc 0.71 (0.46–1.10) – 0.13
Voluntary released 1.16 (0.67–2.00) – 0.60
Help-seeking behaviore
Chaplain/Nurse/SW/Surgeon 1.53 (0.95–2.46) – 0.08
Other 0.70 (0.43–1.15) – 0.16
None 0.86 (0.68–1.09) – 0.22
Friends 1.18 (0.92–1.51) – 0.20
Family 1.31 (1.03–1.66) – 0.03
a R2MR efficacy was assessed by the difference in the least squares means between the intervention and control group. The least squares means were calculated
with the adjustment for baseline outcome, age, gender, ethnicity, education, self-reported physical health status, self-reported mental health status, K-10 score,
SUDS score, GAD score, PhQ-9 score, resilience score, Shipley score, and social desirability score, platoon level mean Shipley score, platoon level mean social
desirability score, and recourse rate. In addition, the calculation used inverse-probability-of-attrition-weights to account for the potential bias due to
differential attrition
b R2MR efficacy was assessed by the odds ratios contrasting the odds of success in the intervention group to the control group. The odds ratios (95%CI) were
calculated from generalized linear mixed model with the adjustment for baseline outcome, age, gender, ethnicity, education, self-reported physical health status,
self-reported mental health status, K-10 score, SUDS score, GAD score, PhQ-9 score, resilience score, Shipley score, and social desirability score, platoon level mean
Shipley score, platoon level mean social desirability score, and recourse rate
c BMQ graduation success rates were 89.07% in the intervention group and 90.96% in the control group
d Voluntary release rates were 6.26% in the intervention group and 5.59% in the control group
e Percentage of seeking help from Chaplain/Nurse/SW/Surgeon, Other, None, Friends, and Family were 6.68, 3.85, 38.38, 46.60, 54.04% in the intervention group
and 3.89, 4.87, 40.19, 44.92, 49.24% in the control group
Fikretoglu et al. BMC Psychiatry          (2019) 19:326 Page 11 of 14
We are aware of no study to date looking at the ef-
fects of fidelity on efficacy in workplace mental health
literature. Reviews of fidelity in psychotherapy research
[60–62] have consistently found that few trials con-
sider/assess it; when they do, they usually focus solely
on delivery. The problem is even more pronounced in
workplace mental health intervention research (Easter-
brook, B., D. Fikretoglu, and Nazarov., A: Fidelity in
workplace mental health intervention research: a narra-
tive review and a prescriptive research agenda. Unpub-
lished). Unfortunately, if fidelity is not assessed, we
don’t know why a trial found null, negative, or mixed
results, and may prematurely dismiss an otherwise
promising intervention [20]. There are a number of ob-
stacles to assessing fidelity [60–62]; we agree with
others [60] that “CONSORT-style set of standards for
[fidelity] reporting” (p. 230) would move workplace
mental health research forward; routine reporting of fi-
delity and its effects on efficacy would also sensitize
policy makers and program administrators to the im-
portance of fidelity for their programs’ success.
Our trial also points to the importance of additional fac-
tors for program success. The finding of beneficial effects in
one training division and no effect or somewhat iatrogenic
effects in the other two training divisions underscores the
importance of the larger organizational context for the suc-
cess of workplace mental health interventions. Emerging
implementation science research supports this view [63,
64]. Unfortunately, our trial did not have data that could in-
form which organizational/contextual factors may differ
across training divisions and influence efficacy. Systematic-
ally examining organizational/contextual factors that may
affect R2MR’s efficacy across different sets of key program
outcomes is one focus of future R2MR research.
As pointed out by one of our reviewers, both the findings
on the effects of fidelity and those on training division high-
light the importance of conducting process evaluations,
prior to or concurrently with randomized trials, using
frameworks such as those advocated by The United King-
dom Medical Research Council [65] to look at three inter-
secting sets of factors that can influence the efficacy of an
intervention: implementation factors such as fidelity and
training of delivery staff, mechanism factors such as partici-
pant perceptions of and responses to the intervention, and
contextual factors such as organizational climate that may
be supportive or unsupportive of the intervention. Several
factors, such as the fact that R2MR had already become
part of standard BMQ training and the fact that the trial
was taking place in a very busy military training establish-
ment, precluded the inclusion of a process evaluation in
this instance. However, we agree with others [65] that there
needs to be increased awareness of the need for and the
value of process evaluations in successfully implementing
workplace mental health interventions such as R2MR.
Conclusions
In interpreting our findings, we did not limit ourselves to
looking at statistically significant differences. We noted
the magnitude and the direction of the findings, highlight-
ing results that were contrary to hypothesis, even when
they were not statistically significant. This approach is in
keeping with recommendations to note unexpected and/
or negative results from RCTs [66] and limits the likeli-
hood of certain types of reporting and citation biases in ef-
ficacy research, as recently noted in a review [67]. Our
findings, when taken in their entirety, paint a very com-
plex picture in which it is made evident that sensible,
evidence-informed interventions that may work under
certain conditions, may also produce inadvertent iatro-
genic effects if implemented poorly or without sufficient
consideration to the larger organizational, social-
psychological context that may at the very least under-
mine efficacy. In the context of the widely-recognized lim-
itations of RCTs [68], especially with respect to
generalizability, the limitations of our own trial (e.g., the
uniqueness of the basic military training context, the
underpowered nature of the analyses looking at the effects
of fidelity which were not pre-specified, the loss of the ef-
fects of randomization in analyses on training division),
and the complexity of our findings, we refrain from strong
recommendations for or against the R2MR program. In-
stead, we note the need for continued, rigorously-designed
research - we are aware of at least two such efforts under-
way [10] - and increased sensitivity among researchers
and program administrators alike to the importance of fi-
delity and organizational culture for the success of work-
place mental health programs like R2MR. A limitation of
our findings on the effects of fidelity was that we could
only presume that when there was an observer in the
classroom completing a fidelity check, there was better ad-
herence to standard content than when there was no ob-
server or fidelity check. While this is a reasonable
assumption that seems to have been supported by data in
our trial, as pointed out by one of our reviewers, it still re-
mains that completion of a fidelity checklist does not
automatically indicate high fidelity, nor does the absence
of a checklist indicate poor fidelity. It will therefore be im-
portant for future trials of R2MR and similar workplace
mental health interventions to more thoroughly measure
and establish fidelity, using existing measuring tools as
guides from recent literature [19, 69].
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